The International Conference on DNA Computing and Molecular Programming is the main forum for dissemination of research on biomolecular computing. The scientific program of the conference offers various workshops, contributed and peer-reviewed talks, poster presentations and invited talks of leading scientists. The conference attracts a wide-range of scientists from various backgrounds, including mathematics, computer science, physics, chemistry, biology, and nanotechnology.
Optimization by Bjarke N. Hansen, Kim S. Larsen, Daniel Merkle, and Alexei Mihalchuk provides a computational approach to inferring DNA-templated programs that minimize the number of different tags or strands that are needed in various scenarios. Also, a general brute-force linear programming method is provided that is able compute complete solutions for small problem instances.
The paper Automated analysis of tethered DNA nanostructures using constraint solving by Matthew R. Lakin and Andrew Phillips presents a fully automated procedure for analyzing the molecular geometry of tethered strand displacement systems. In particular, the paper shows that a constraint problem can be associated to such a tethered system that is satisfiable precisely when a plausible physical representation of the system exists. Moreover, satisfiability can be verified using standard satisfaction modulo theory solvers.
Two papers of this special issue study molecular selfassembly from a theoretical point of view. First, the paper A Stochastic Approach to Shortcut Bridging in Programmable Matter by Marta Andrés Arroyo, Sarah Cannon, Joshua J. Daymude, Dana Randall, and Andréa W. Richa considers self-assembly systems where simple computational elements with limited memory and communication, called particles, self-organize to solve global problems. The paper presents a stochastic algorithm in which particles self-organize to construct "optimal" bridges. More specifically, the algorithm is shown, in a rigorous way and using Markov-chain techniques, to achieve a near-optimal balance between length and cost. Moreover, simulations of this algorithm are compared in a qualitative way with army ant bridging behavior.
Finally, there is a paper concerning the nubot selfassembly model. The main difference between the nubot self-assembly model and other self-assembly models is that the former is able to perform growth that is exponential in time. The paper A Minimal Requirement for Self-Assembly of Lines in Polylogarithmic Time by Yen-Ru Chin, Jui-Ting Tsai, and Ho-Lin Chen investigates the features of the nubot that are essential to be able to achieve exponential growth. In particular, one supplementary layer and one state change per nubot cannot achieve exponential growth, while two supplementary layers and one state change per nubot can achieve exponential growth.
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